Regulation of katanin activity in the ciliate Tetrahymena thermophila.
Katanin is a microtubule severing protein that functions as a heterodimer composed of an AAA domain catalytic subunit, p60, and a regulatory subunit, a WD40 repeat protein, p80. Katanin-dependent severing of microtubules is important for proper execution of key cellular activities including cell division, migration, and differentiation. Published data obtained in Caenorhabditis elegans, Xenopus and mammals indicate that katanin is regulated at multiple levels including transcription, posttranslational modifications (of both katanin and microtubules) and degradation. Little is known about how katanin is regulated in unicellular organisms. Here we show that in the ciliated protist Tetrahymena thermophila, as in Metazoa, the localization and activity of katanin requires specific domains of both p60 and p80, and that the localization of p60, but not p80, is sensitive to the levels of microtubule glutamylation. A prolonged overexpression of either a full length, or a fragment of p80 containing WD40 repeats, partly phenocopies a knockout of p60, indicating that in addition to its activating role, p80 could also contribute to the inhibition of p60. We also show that the level of p80 depends on the 26S proteasome activity.